Abstract Accurate assessment of gait, balance, and mobility in older adults is an important aspect of clinical practice for clinicians working with this population. This report presents evidence regarding assessment in each of these domains. Outcome measures were selected for inclusion if recent evidence (publication within previous 18 months) regarding their properties was available in the literature. Selected measures are as follows: Gait: gait speed, gait symmetry, gait endurance, adaptability of gait, dual task performance during gait, and self-reported confidence during gait; Balance: Berg Balance Scale, Mini-BESTest, Performance-Oriented Mobility Assessment, Dynamic Gait Index, and Falls Efficacy ScaleInternational; Mobility: Timed Up and Go test, 5 times sit-tostand test, backwards walking, and Short Physical Performance Battery. Psychometric properties and minimal detectable change values (when available) for the listed measures are presented in order to provide clinicians with a consolidated reference for selecting outcome measures to assess gait, balance, and mobility in older adults.
Introduction
The population in the United States is aging [1] . Between 2000 and 2010, the group of persons ≥65 years grew at a faster rate than the total population [1] , and this trend is expected to continue [2] . The shift in demographics has public health implications, as the aging process is associated with declines in health [3] and function [4, 5•] . Physical therapists are in a position to address functional impairments in older patients. The role of therapists in the care of this segment of the population includes activities such as evaluating patients, developing plans of care, providing treatment, assessing for orthotic/assistive device needs, and educating patients and caregivers. Being able to accurately assess physical function will improve clinicians' success in the aforementioned tasks. Accurate assessment helps to improve the thoroughness of evaluations, determine appropriate plans of care, better monitor progress, motivate patients, and enhance communication between the therapist and the patient, as well as between the therapist and third party payers [6] . Therefore, determining valid, reliable, and responsive measures for assessing function in older individuals is imperative. Three important domains to consider when assessing functional level are gait, balance, and mobility. The challenge for clinicians is determining accurate measures for quantifying these domains.
In order for clinicians to make an informed decision on the most appropriate outcome measure for their patient and setting, the clinical feasibility, as well as the psychometric properties of the measure, must be taken into account [7] . The psychometric properties to be considered are the validity, reliability, and responsiveness of the outcome measure [8] [9] [10] . The authors acknowledge that validity is a broad term and includes aspects such as face validity, content validity, construct validity, concurrent validity, and predictive validity of the measure [11] . For the purposes of this review, the term validity will be used to indicate the extent to which the measure assesses what it is designed to assess. Reliability refers to the reproducibility of a measurement outcome. In order to determine whether or not a patient has truly improved, variability between testing sessions with the same patient (test-retest reliability), between testing sessions performed by the same assessor (intrarater reliability), and between testing sessions performed by different assessors (interrater reliability) must be minimized [11] . In addition to being valid and reliable, outcome measures also need to be capable of capturing change when it occurs. Sensitivity and responsiveness are terms used to describe this feature of measures. The sensitivity of a measure refers to its ability to detect change, even if that change is not meaningful. Responsiveness, on the other hand, refers to the ability of a measure to capture "clinically meaningful" change [12] . It is important for clinicians to understand the distinction between sensitivity and responsiveness when referring to the literature on outcome measures. In order to be confident that the change observed in a patient's score on an outcome measure reflects true change, the difference between testing sessions must exceed the measurement error and natural variability that can occur with repeated measurement sessions. The minimal detectable change (MDC) provides clinicians with a reference value to determine if true change has occurred. The MDC 95 quantifies the smallest amount of change required to surpass measurement error and variability with a 95 % confidence level. When reported in the literature, MDC scores for outcome measures can be valuable tools for clinicians.
The goal of this review is to provide clinicians with a consolidated reference regarding the assessment of gait, balance, and mobility in older adults. The range of available measures is extensive. In order to narrow it down to a reasonable number for the purposes of this review, the authors selected measures with recently published evidence (i.e., within 18 months of the review). The psychometric properties of the included measures, as well as MDC 95 values when available, are reported in the following sections. If standard error of measure (SEM) was provided in the results section of a cited article without the corresponding MDC 95 , the MDC 95 was calculated using the following formula MDC 95 =1.96*SEM*√2 [13] . Table 1 provides a summary of outcome measures included in the article as a quick reference for clinicians. For the purposes of this article, the term "older" is used to refer to individuals ≥60 years of age.
Gait Assessments
Various parameters of gait can be measured by clinicians during assessment. For example, clinicians can use a patient's gait speed [14, 15] , gait symmetry [16] , gait endurance [17] , adaptability of gait [18] , and/or dual-task performance during gait [19, 20•] to quantify gait performance. Evidence on each of these parameters pertaining to older adults is presented below. In addition to these more objective measures, a patient's self-perceptions of gait abilities may also be of interest. Therefore, research findings regarding self-report measures of gait are also included in this section.
Gait Speed
Research supports the use of gait speed to assess and monitor a patient's current [21] and future [22] functional status; to predict discharge location [23] , future hospitalization [24] , Table 1 Summary table of [25, 26] , and fall risk [27, 28] ; as well as to determine potential for rehabilitation [29] . Not only is a patient's baseline gait speed important, their gait speed trajectory also has health implications; older individuals with trajectories of decline have a greater risk of mortality than those with more stable trajectories [30] . Therefore, monitoring change in gait speed across time can be a valuable tool for clinicians. Gait speed is a clinically feasible measure, as it is quick, inexpensive, and requires minimal equipment to administer. A variety of testing protocols are available to clinicians; for example, gait speed can be measured for both self-selected and "fast" walking speeds, using a static or dynamic start, and over a variety of distances [31] . Studies involving older adult samples continue to demonstrate the importance of including gait speed as a component of comprehensive assessments [32] . Clinicians may wonder, however, given the multitude of testing protocols, which one demonstrates the soundest psychometric properties? A meta-analysis published in 2012 concluded that both self-selected and "fast" gait speed tests are valid measures that can be used to predict functional decline, hospitalization, and mortality in older adults. Results also indicate that self-selected gait speed is a highly reliable outcome measure. At the time, no studies investigating the reliability of "fast" gait speed that met the criteria for metaanalysis were available [33••] . A study published after the meta-analysis, however, provides preliminary data regarding the reliability of "fast" gait speed in older patients. This study found 10-meter maximum gait speed tests to be highly reliable in institution-dwelling individuals over the age of 74 years [34] . For clinicians working in environments where space is limited, the 4-Meter Walk Test may be an appropriate alternative to the 10-meter distance. The 4-Meter Walk Test has been shown to be a reliable measure for older adults [35] . However, an important "take home" point for clinicians is that the 4-Meter Walk Test and 10-Meter Walk Test do not demonstrate sufficient agreement (concurrent validity), meaning that gait speed values calculated via one method cannot be used interchangeably with gait speed values calculated via the other method [35] . This may be true for other gait speed testing protocols, as well, so caution should be exercised by clinicians when comparing gait speeds if the values were not collected using the same procedure. Results from the study by Peters et al. (2013) also indicate that handheld stopwatches are as reliable as automatic timers [35] , which reinforces the concept that gait speed measurements do not require expensive or atypical equipment. An MDC 95 value of 0.14 m/s has been reported for self-selected gait speed in community-dwelling older adults [36] .
Gait Symmetry
Gait symmetry has been proposed as an adjunctive measure to gait speed to better portray a patient's gait abilities [37] . A study examining gait symmetry in individuals post-stroke and in healthy controls concluded that symmetry is not associated with age [16] . In contrast, gait speed is associated with age. The lack of relationship between gait symmetry and age has clinical implications, as it indicates that impairments in this parameter may be due to disease-related changes in gait rather than age-related changes in gait. Therefore, gait symmetry provides additional information regarding a patient's gait capabilities and may be a useful tool for clinicians during assessment of gait in older patients. Although gait symmetry is an objective, quantifiable parameter, the researchers in the aforementioned study used a GAITRite instrumented walkway to assess symmetry [16] , which is not always a clinically feasible option. However, even if unable to quantify gait symmetry due to lack of equipment, observational analysis can be used to describe gait, as well as assess change over time. The modified Gait Abnormality Rating Scale (GARS-M) is a seven-item observational measure that demonstrates reliability in older adult patients [38] . The measure does not have to be administered in its entirety. Item 1 on the GARS-M, which assesses gait variability, demonstrates concurrent validity with an instrumented walkway in community-dwelling older adults [39] . If gait variability is of interest, administration of item 1 in isolation provides clinicians with a quick, clinically feasible assessment tool. However, caution should be exercised with use of the GARS-M and all other observational gait analysis measures, as there are limitations. In research studies, participants are often scored based on videoanalysis, which allows for viewing multiple times, viewing in slow motion, and/or pausing of the video as needed [38, 39] . The reliability of observational gait analysis may be decreased without the aid of video recordings [40] , but unfortunately, the equipment and time required for video-analysis of gait lacks clinical feasibility. When attempting to score a patient in realtime, clinicians must either analyze several parameters simultaneously or ask the patient to perform multiple trials. In patients with mobility limitations, the performance of multiple trials may not be an option. Limiting observational gait analysis to a few pertinent parameters (e.g., step symmetry/ gait variability) may improve accuracy of assessment and provide clinicians with valuable information.
Gait Endurance
The Six-Minute Walk Test (6MWT) is a valid and reliable measure of endurance in older adults [41] . Southard et al.
(2013) conducted a study to determine how 6MWT distances compared between two different methods of measurement (pedometers versus measuring linear distance) and between two different methods of instruction ("walk as FAR as you can in six minutes" versus "walk as FAST as you can in six minutes" [17] ). No differences were found between measurement or instruction methods [17] indicating that either method of measurement and/or instruction can be used clinically. Another study investigating administration of the 6MWT revealed statistically significant differences in 6MWT outcomes between 10-meter, 20-meter, and 30-meter walkways, with shorter walkways resulting in decreased distance ambulated during the test [42] . This is likely due to the increased number of turns required with a shorter walkway. The clinical implication of these findings is that in order to draw accurate conclusions from repeated performances of the 6MWT by a patient, the length of the walkway needs to be the same across testing sessions. The change in distance ambulated required to exceed measurement error and variability is 58.2 meters for older adults. This MDC 95 was calculated by the authors using the results of a study conducted by Perera et al. (2006) [43] .
Adaptability of Gait
Ambulation does not solely occur in controlled settings free from obstacles/hazards or changes in environment. In order to ascertain a patient's safety in "real world" scenarios, clinicians may need to assess the patient's adaptability of gait. Is the patient able to adapt their gait appropriately in response to changing environmental demands? The Dynamic Gait Index (DGI) is an outcome measure that can be used by clinicians to assess a patient's ability to adapt their gait to changing task demands. Designed originally for use in older adults, the measure includes items such as turning your head vertically and horizontally while walking, performing a 180°pivot turn during gait in immediate response to a verbal command, stepping over and around obstacles, and ascending and descending a flight of stairs. Scores can range from 0 to 24 points [44] . For older adults, at least a 3-point (MDC 95 =2.9) difference between testing sessions is required in order to be confident that a true change has occurred [44] . Previous studies have established the test's validity [45] and reliability [46, 47] in the older population. However, the instrument demonstrates ceiling effects with higher functioning patients [48, 49•] , as well as relatively low sensitivity to change and limited responsiveness [49•] . Research indicates, therefore, that while the DGI is a valid and reliable measure, the ceiling effect and low responsiveness may hinder its ability to capture change in higher functioning older adults.
Dual Task Performance During Gait
Dual task gait assessments can be administered to help determine fall risk in older adults [50] . By requiring the patient to walk while performing a secondary task, dual task tests assess gait performance under divided attention conditions [51] . Secondary tasks can be classified into the following categories: reaction time tasks, discrimination and decision-making tasks, mental tracking tasks, verbal fluency tasks, and manual tasks [20•] . Evidence is available to help guide clinicians with selection of type and complexity of secondary tasks. In regards to type of task, performance of discrimination and decision-making tasks (e.g., deciding whether clock hands are on same or different sides of clock face) [52] , manual tasks (e.g., carrying cup of water) [53] , and mental tracking tasks (e.g., counting backwards by serial subtraction) [53] have all been shown to be associated with fall risk in communitydwelling older adults. Reaction-time tasks [52, 54] [19] . Of the various tests included in the study, the authors found the Walking While Talking (WWT) complex test to be the most reliable. Testing procedure for this assessment involves walking and turning while reciting alternating letters of the alphabet [19] . Previous research supports the reliability and validity of the WWT complex test as a valid and reliable measure for determining fall risk in older individuals [56] . The WWT, although simpler than the WWT complex, has been shown to be a strong predictor of future major health outcomes (frailty, disability, and mortality) [57] . Therefore, the WWT may be an appropriate option for assessing low-functioning older adults, while the WWT complex may be a more informative choice for assessing those functioning at a high level.
Self-Report Measures
The Gait Efficacy Scale (GES) allows an individual to rate their confidence performing 10 walking tasks. Newell et al.
(2012) conducted a study to determine the psychometric properties of a modified version of the GES in older adults [58] . In the modified version (mGES) four of the original tasks (all pertaining to confidence navigating an escalator) were replaced with walking tasks the researchers felt to be more representative of daily mobility. The modified form has patients rate their confidence performing walking tasks such as ambulating over even/uneven surfaces, stepping over an obstacle in their path, stepping up/down a curb, ascending and descending stairs with/without railing, and walking a "long distance" (example of 0.5 mile provided on form) [58] . The items are scored on a 10-point scale with higher scores indicating greater confidence. The mGES was found to be a valid and reliable measure of confidence during gait activities in older adults. An MDC 95 of 14.7 points was calculated for the measure using the SEM reported in the study conducted by Newell et al. (2012) [58] . The mGES may provide clinicians with a quick, easy to administer gait outcome measure that offers insight into a patient's self-perceptions of their ability to perform gait-related tasks.
Balance Assessments
Accurate quantification of balance deficits allows clinicians to determine if their patient is at risk of a fall, as well as guide intervention. Evidence demonstrates that clinical measures have the ability to capture balance impairments that signify increased fall risk in community dwelling older patients [59] . A summary of findings from studies examining the following balance assessments are presented in the sections below 
Berg Balance Scale
The BBS is a valid [63] and reliable [60• •] measure of functional balance in older adults. In a study conducted by Pardasaney et al. (2012) [49•] , the BBS demonstrated less of a ceiling effect than the POMA or DGI when considering the total sample of older adult subjects. However, a greater ceiling effect for the measure was observed among the higher functioning subgroup of the sample when compared to the lower functioning subgroup [49•] . A "greater ceiling effect" indicates that more participants in the higher functioning subgroup achieved the maximum possible score on the BBS than in the lower functioning subgroup. Ceiling effects have clinical implications. If a patient scores the maximum possible score on a measure, an uncertainty as to their true capabilities remains [64] . For example, if a patient scores a perfect score on the BBS (56 points), they have "maxed out" that particular measure, but where above the scale the patient's true balance abilities fall is impossible to determine. Also, if a patient achieves the maximum possible score, the measure is no longer informative for monitoring progress over the course of an intervention. A ceiling effect with the BBS has been observed in other studies as well [60••, 65 ]. An additional consideration regarding the use of the BBS to assess balance in older adults is the measure's relatively low sensitivity to change and limited responsiveness [ 
Mini-BESTest
The relatively lengthy time requirements for administering the BESTest (35-45 minutes) [60••, 66] compromises the measure's clinical feasibility. Therefore, a shortened version of the assessment, the Mini-BESTest, was created. Like the BBS, the Mini-BESTest is a 14 item scale. Similar items between the two tests include: transitioning sit to stand, standing on one leg, and standing with feet together. The Mini-BESTest also includes tasks that differentiate it from the BBS, such as assessing a patient's ability to rise onto toes; use compensatory stepping strategies in forward, backward, and lateral directions; stand with feet together and eyes closed on a foam surface; stand with eyes closed on an incline; and perform the following gait tasks: change gait speed, walk with head turns, perform pivot turns, and step over obstacles (items similar to the DGI). The TUG test with and without a mental-tracking dual task (e.g. counting backwards) is also included in the measure [67] . Scores can range from 0 to 28 points, with higher scores indicating better balance function. A study conducted to determine the psychometric properties of the measure concluded that the Mini-BESTest was a valid and reliable test of balance in older adults [60••] . In terms of responsiveness, results from this study indicate that a 4 point difference in score is indicative of a true change in balance (MDC=3.5 points). As mentioned previously, the MiniBESTest incorporates more challenging tasks than the BBS [60••] . Therefore, the Mini-BESTest may be an appropriate option for assessing balance in relatively high functioning older adults. [68] . Combining the information regarding the POMA presented in this section with the information regarding the BBS and MiniBESTest presented above, it appears that on a continuum from low-functioning to high-functioning patients, the appropriate balance assessment may be the POMA, BBS, then MiniBESTest, respectively.
Falls Efficacy Scale-International
The FES is a self-report measure designed to assess an individual's fear of falling during performance of a variety of activities. Six additional items were added to the original FES to create the FES-I. The supplementary items address more difficult activities than those included on the original questionnaire. Other modifications made to create the FES-I include rewording to make all items cross-cultural and adjustment of item scoring from a 10 point scale to a four point scale [69] . The FES-I includes 16 items and scores can range from 16 to 64 points, with higher scores indicating greater confidence. A study conducted by Halvarsson et al. (2013) demonstrated that the FES-I is a reliable measure of fear of falling in older adults [62] . An eight-point or greater change in scores between testing sessions is indicative that a true change in self-perceived balance has occurred [62] . Clinicians may want to consider administering a self-report measure, such as the FES-I, when the patient checks in for therapy as it provides a time-efficient way to gather useful additional information.
Mobılıty Assessments
Disability in the mobility domain results in both decreased independence and lower levels of life satisfaction [70] . Since mobility is a common area of intervention for physical therapists, evidence regarding the psychometric properties of outcome measures to assess mobility in older adults (i.e., Timed Up and Go test [71•], 5-time sit to stand test [72, 73] , backward walking [74] , and short physical performance battery [57] ) is presented below. Mobility often includes components of gait and balance, so there is some overlap between tasks performed on these measures and those discussed above. However, mobility measures provide a way to quantify a different aspect of the patient beyond just gait or balance alone. Use of one of the following outcome measures may enhance assessment of older adults.
Timed Up and Go Test
The Timed Up and Go test (TUG) is designed to assess functional mobility and can be used to predict fall risk in older adults [75, 76] . The TUG represents a clinically feasible option for assessing mobility as it requires minimal equipment (chair with arms and stop watch), minimal space (3 meters), and minimal time (typically less than five minutes, including instruction delivery). In a prospective study conducted by Alexandre et al. (2012) , a time of greater than 12.47 seconds on the TUG was found to be predictive of falls in community-dwelling older adults [75] . This cutoff time is faster than previously published values; for example, Shumway-Cook et al. (2000) reported times greater than 14 seconds as being indicative of high fall risk [76] . A meta-analysis compiling TUG data concluded that the TUG was more useful for determining fall risk in less healthy, lowerfunctioning individuals than in their healthy, higher-functioning peers [71•] . In addition to predicting fall risk, the TUG represents an option for screening for frailty in older adults [77] . Due to the measure's clinical feasibility and predictive capabilities, the TUG may be an appropriate option for assessing mobility in lowerfunctioning older adults.
5-Times Sit to Stand Test
The 5-times sit-to-stand test (5TSTS) requires patients to stand up from a chair five times as quickly as possible without the use of hand support. The time to complete the task is recorded in seconds, which can then be used to predict future mobility disability [73, 78••] and disability in activities of daily living (ADL) and instrumental activities of daily living (IADL) in older adults [79] . Regarding outcomes, results indicate that a time to complete of greater than 13.7 seconds is predictive of future mobility disability [73] . The 5TSTS requires minimal equipment (standard height chair and stop watch), minimal space, and minimal time (typically less than 5 minutes, including instruction delivery). Therefore, the 5TSTS may be an appropriate, clinically feasible option for assessing mobility in typical community-dwelling older adults.
Backward Walking
Backward walking (BW) has been proposed as an additional measurement for assessing mobility in older adults [74] . A study by Fritz et al. (2013) observed BW speed to be a more accurate identifier of fallers than forward walking speed in older individuals [74] . Results from this study suggest that a BW speed of less than 0.6 m/s is indicative of fall risk in this population [74] . Although BW speed and spatiotemporal parameters were collected via the GAITRite system in the aforementioned study, which decreases clinical feasibility, we propose that BW speed may be collected using a stop watch and marked distance (e.g., 10 meters). Using this simplified procedure, BW speed may provide clinicians with additional information regarding their patients' mobility.
Short Physical Performance Battery
The Short Physical Performance Battery (SPPB) is a valid, reliable, and responsive measure of physical function and mobility in community-dwelling older adults [80•] . The measure is comprised of a self-selected walking speed test, a hierarchal balance test (feet side by side, semitandem stance, then tandem stance), and a 5-times sit to stand test. Each of the included tests is scored on a 0-4 scale, making 12 the maximum possible total score. Low scores on the SPPB are predictive of mobility disability [81] , hospitalization [82] , and mortality [82] . Age-and sex-based normative data is available for the SPPB, which allows clinicians to compare a patient's performance to that of their peers [83] . An MDC 95 of 4 points has been calculated for this population by the authors based on data from a study conducted by Perera et al. (2006) [43] . In addition to the measure's sound psychometric properties and predictive abilities, the SPPB is a clinically feasible option for assessing mobility in older adults as it requires minimal time, space, and equipment.
Additional Mobility Consideration
Evidence indicates that in geriatric patients, vestibular deficits are associated with mobility impairments [84] . Patients are also scored in each position using a 1-4 scale based on postural sway and loss of balance criteria, with lower scores indicating better performance. Difficulty maintaining balance while standing on a foam cushion with eyes closed may be indicative of vestibular deficits [85] . If dysfunction is detected, the patient may benefit from referral to a provider who specializes in vestibular disorders. Intervention strategies addressing vestibular deficits may result in improved mobility outcomes compared to those addressing strength, range of motion, and/or balance without consideration of the vestibular component. Vestibular assessment is often overlooked, but may be especially important when working with older adult patients as the prevalence of vestibular dysfunction in adults is high and increases with age [86] . Clinicians working with older adult patients are in a unique position to screen for vestibular dysfunction and refer patients for appropriate treatment.
Conclusion
The physical therapy profession is moving in an evidence based practice direction [87] , and as a result clinicians are turning to the literature to determine appropriate outcome measures to assess patients. Outcome measures selected should demonstrate sound psychometric properties and responsiveness to change [7, 8, 10] . Searching the literature can be a time consuming task and may be difficult for clinicians with busy schedules. This review article provides clinicians with information regarding outcome measures that can be used to assess gait, balance, and mobility in older adults. However, the scope of information that can be presented in this short article is limited. For this reason, the authors feel it is important to highlight other resources that have been developed to provide clinicians with easily accessible, consolidated information regarding outcome measures. An example is the Rehabilitation Measures Database (rehabmeasures. org), which currently contains information on 194 outcome measures. The information presented is peer-reviewed and comprehensive, and includes: purpose, appropriate populations, time to administer, description, type (observation, questionnaire, etc.), equipment and/or training required, standard error of measure (SEM), MDC, normative data, reliability, validity, floor/ceiling effects, responsiveness, and any additional considerations that should be taken into account by clinicians. Links to the actual instrument (when available) and to abstracts for the articles cited are supplied as well [88] . The Rehabilitation Measures Database and review articles, such as this one, that consolidate research findings provide clinicians with valuable tools for selecting appropriate, evidence based outcome measures.
